Abstract. -A Fabry-Perot interferometer, scanned by magnetostriction, has been developed and applied to the problem of detecting the 1 6 300 4 emission in the day airglow. To provide improved signal-to-noise ratio a unique system has been devised to provide coherent addition of any number of scans. Other applications involving the scanning Fabry-Perot interferometer are the high resolution spectroscopy of coronal emission during a solar eclipse and the detection of deuterium in the solar atmosphere.
RBsumC.. -Un interferomktre Fabry-Perot a balayage par magnetostriction a 6th construit et applique au problkme de la dktection de la raie 6 300 4 dans Yemission du ciel de jour. Afin d'amkliorer le rapport signallbruit un systkme particulier capable d'ajouter de f a~o n coherente les rksultats d'un nombre quelconque de balayages du spectre a ktButilis6. D'autres applications de l'interferomi?tre Fabry-Perot 5 balayage sont la spectroscopie a haute resolution de raies d'emission coronales pendant une eclipse solaire et la detection du deuterium dans l'atmosphkre solaire. This paper describes the use of the PRISM [I] (Photoelectrically Recording Interferometer Scanned Magnetostrictively) in certain solar physics and airglow observations. A method developed for the coherent addition of repeated spectral scans, shown in figure 1, will be described.
In figure 1 the incident radiation containing the o p t i c a l f i b e r bundle f i l t e r e d Hg lamp \ signal is focussed on the aperture A l , and therefore is collimated before transmission through the interferometer FP. A final aperture, A2, selects the central order. A field lens is placed behind A2 and the light (*) Work supported in part by the National Aeronautics and Space Administration and the Defense Atomic Support Agency.
is finally collected on the photocathode of the photomultiplier tube, PM. The wavelength calibration triggering system consists of a mercury line source which is filtered to transmit only the 1 5 461 A line to the input of a fiber bundle. The light is transmitted by the fiber bundle to the aperture A1 at a position approximately corresponding to the first ring of the Fabry-Perot pattern for 1 5 461 8. At the aperture A2 a similar fiber bundle is used in the conjugate position to transmit the calibration line to a second photomultiplier, PM2. To prevent scattered light from the various optical surfaces from entering PM1, the signal obtained by PM2 is used to operate a relay controlling a shutter in front of the mercury source. The signal from PM1 also initiates storage in an electronic pulse counting system which stores the counts obtained during a scan in 100 channels, each channel corresponding to 1 % of a free spectral range of the interferometer.
The use of pulse counting facilitates adding a number of successive scans coherently with an increase in the signal to noise ratio of the system corresponding to JN, where N is the number of scans added. Also, the pulse counting system permits rejection of noise contributions originating between the photocathode and the final amplifier by use of a pulse height discriminator.
Article published online by EDP Sciences and available at http://dx.doi.org/10.1051/jphyscol:1967254 C 2 -288 G. HENDERSON, H. T. BETZ AND P. N. SLATER An optical system has been built which incorporates the features just described in order to measure the 2 6 300 A (01) emission in the dayglow. It is hoped to measure both the intensity and line profile of the emission. From the Doppler broadened profile, a value for the temperature of the neutral oxygen atoms in the F, region of the ionosphere will be obtained.
Another application of the PRISM instrument is in the field of solar physics. Figure 2 shows a diagram of a system to measure the Doppler broadened profiles of emission lines in the solar corona during a total eclipse of the sun. From such measurements a distribution of ion temperatures and information on line of sight velocities in the corona can be obtained.
In figure 2 the coelostat directs an image of the eclipsed sun onto the aperture, Al. The variable prism assembly is composed of two identical prisms which can be rotated independently about the optic axis. By selecting an orientation of one prism relative to the other, the solar image is displaced from the aperture, Al, and synchronised rotation of both wedges provides a scan of the corona at the selected distance from the sun's center. The variable prism system and the scanning Fabry-Perot interferometer are automatically programmed to perform a systematic survey of the corona during eclipse totality. During the eclipse of May 30, 1965, an attempt was made at the island of Manuae, Cook Islands, to investigate the line profile and intensity distribution of the Fe XIV, 2 5 303 A emission in the solar corona. Cloud cover during totality prevented results from being obtained. Another attempt is planned for the eclipse of November 12, 1966 in South America. The instrument will be installed in the NASA CV-990A jet aircraft (( Galileo )) which will fly in the direction of the eclipse path at high altitude. By this means the duration of totality will be prolonged by a factor of 50 % and the possibility of cloud interference will be reduced.
A further important application of the PRISM instrument is in the detection of deuterium in the solar atmosphere. Efforts have been made over the last 15 years by various workers to detect a deuterium contribution to the Ha 1 6 562.8 A absorption line in the solar spectrum. These earlier efforts have been hampered by the existence of telluric water vapor lines in the region of interest. To overcome this difficulty, a compact system capable of being installed in a high flying aircraft or balloon is being developed. This consists of a PRISM Fabry-Perot preceeded by an Ebert type scanning spectrometer operating at low resolution. Both instruments are synchronously scanned through the Ha absorption profile. If deuterium is present in the photosphere with an abundance of or greater relative to hydrogen the resulting assymetry in the Ha profile should be detectable.
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